Effects of glucose on 45Ca2+ outflow, cytosolic Ca2+ concentration and insulin release from freshly isolated and cultured adult rat islets.
The present study aimed at comparing the effects of glucose on ionic and secretory events in freshly isolated and 5-7 day cultured rat pancreatic islets. The capacity of glucose to provoke insulin release was severely reduced in islets maintained in culture. Whether in freshly isolated or cultured islets, glucose provoked a marked and sustained decrease in 45Ca2+ outflow from islets deprived of extracellular Ca2+. In the presence of extracellular Ca2+ throughout, the magnitude of the glucose-induced secondary rise in 45Ca2+ outflow was reduced in cultured islets. Glucose provoked a weaker increase in [Ca2+]i in islet cells obtained from cultured islets than in islet cells dissociated from freshly isolated pancreatic islets. On the other hand, the stimulatory effect of carbamylcholine on 45Ca2+ outflow was unaffected by tissue culture. Lastly, in islet cells obtained from cultured islets, the increase in [Ca2+]i evoked by K+ depolarization averaged half of that observed in control experiments. These results indicate that the reduced secretory potential of glucose in cultured pancreatic islets can be ascribed to the inability of the nutrient secretagogue to provoke a suitable increase in Ca2+ influx.